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[SfS2| g^SSJ] high efficiency OLED and Method for fabricating the 
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[-2-^1 

£ #^^r R, G, B ^^ilS ofl^^^ <iJ^# ^7] ^tb *)l2«fl 

^#4; 7l^^ofl ^€ 7fli=^^-# 3E#SH, ^-71 R, G, B ^S)-^ is} 

, #7l R #^3)-^ *ll2^ cf^. ^^oj ^2^0) t^cf ^tf. 

[tfl3L£] 

5. 2 
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-Hj^§: -fM^Tfl ^r^-SAl^] ^ no] ;few 0 V«Hhigh efficiency OLED and Method 
for fabricating the same} 

J£ 3a £ 3e^ ^ *Hl^HH rcf^. -fM#3l Ur^XAl s] ^yj- 

JE 4a £ 4dxr ;*fl2^AHH ^ -f^l^Tfl ^v^a] o] ^yj- 

£ 5a vfl^] £ 5d^ *fl3^AHH 4^ -fM^Tl] ^K*]^*)^ 

£ 6a £ 6cfe ^ ^-7}^) ^g.*)^x}*\] A i , R, G, 

«, 

200, 400 - 600 : 7]& 450 : 

320, 421, 511, 611 : R &5]5\-±.£\ ofl t n x ^ 

330, 423, 513, 613 : G ^^s\-±^\ 
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340, 425, .515, 615 : B 

530, 630 : Ilel^AErt 540) 640 . -5}^ v}^3. 

<is> -a ^-^o. sg^Al^l^l Jit* ^l^i^b R, G, B #^SM^I 

<14> ^-^Al^KOLED)^ «H Tgofl ^^^^ 

S^l^l^ Hfl^^^ a^l^ls. -grff-S^t-fl, wfl^^^S OLED ^ 7l$o.S § 

°fl ^^i^S^-Ei ^-o] 7)®^ ^sfl ^ojjL, ^M^g OLED^r tW^S^- 

<i5> sfl^^F-^H^r t^-^-^ 

1/4^ -^^o^ ^ iL#?>^ ol ig-A^jn. *1713 ^H3£r #*H^# 
afl^^^S] 1-^5} 0LED1- *]|^ t>fl ^J^r M-Bl-ifl^ t##<^ ^} 
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<16> OLED°fl *\ ¥^1^4 ^7l^ ^M|S £^*M ti]:A>^ 

<17> ^eflofl^ ofl^c^^ ^fl^^^-AVolofl 7 fl^^o1 -fM ^*Rr * 

^ ^ ^ *d*H^#^1 *HM* *H*}^ ^ ^U^je-i- 

<^JL7.> ^-g-J^^iL ^2846571^^1^ tifl^t^§ -fM^Tfl ^i^l^H $X 

3ila7f ^-E-S.^ , ^ j^-g- 

^* 4= 5U^r 7l^ol *\}a]5\°Xv±. iE*h ^^^ll^iL 2000-323277^^1 ^ «fl^^ 

% -B-71^711 t^-S^H^Hl &<>H, ^^^KMl 7 fl^^ Jfr 7 ]KVuV^ 

# 't^* ^l^ ^1» R, G, B ^sMitS. ^ 

52}- ^ flfe 7l#o] ^AlSl^Cf. 

<18> ^14, ^^Hl^ -R-71^711 ^aAl^loflA-1^, ti>A>^ tiV^-i^^ 

711^=^^-^ ti>A>^AH^l ^f^l ^^1*1-711 ^*Ur ^ 1/4^ 

51 *k^\K\^5L Q*}^ Jl^4 ^71 o. ^-^1 ^ o] olo^ 

<19> -Jf7l*l7fl ^SAl^lo!) #0^, ofl^jr^^g- ^Aj 

*M ^W^-g: ^M7l7l 7l^ol ^Ji.^.**} *)12002-35137JL<H1 7flAl£|^cf. 

^"71 Tjl t^-aA] ^ ofl^c^^-o. 2 #^2:S ^ ^ *H ^1^^^ 
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<20> ZL&K, #7}$.$] ^S^l^lfe R, G, B ^sBitS. ^|2<>1| 

<21> nJ-eH, ^tgo. f^5]]7l#^ g-^-g. ^^^>7) 

<22> cJ-S- S.^^- R, G, B ^35}-^ ^57)1 ig^H 

<23> i£^o} ^.s s-^o. ^ 7} c^ vy^B.^fto] R, G, B ^sMlt 

^ * *)-§-] 

<24> ^-71 *V tf><2f ^ ^^>7l ^<5><*L aV^o, A ^ 7}^d\] ^ 

^£ R, G, B ^^sl ofli-c^^; ^- 7 ] ofl^c^^ofl R; Gl B i=HHsMi 

^ -R-7l^#2)-; 71^^^^ 7fl4iS.^^ S^H, ^-71 R, G, B 
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<25> #7l 4 ^SBi^ ^>#o] ^ ^11^-34 ^f-^ S^-g- all 2^ 6.3. 

<26> #7l R ^s^o] ^j)2^ ^Itt 250 tfl^l 450A 5E^ 700 ifl*l 750Aolul, G ^ 

B ^2}^ ^2^-^ ^1^- 50 vfl*l 150 A ©MM-, #7] R ^SMi^ >fl2^ ^ 

*fl^r 250 vfl^l 450A 700 ifl*l 750AO1JI, G ^2]-^ *fl2^£] ^Tfl^- 200 

300 A °H, B #^2]-^ z\)2^B] ^Mlfe 50 tfl*l 150A<y 7 A^ 

<27> R, G, B #^2B^1 ^tflAM- £7l W ^-71 R #^2}^) afl2^ ^ 

*fl^ 375A oli, G ^2>^ >j)2^ ^f-*flfe 250A°1^, B ^SM^ *\]2^2) ^y)] 
^ 125A*>lul, 3^*1)^* ^7] W ^"71 R ^5>^ 750A^]JL, 
G ^12^^ ^^1^ 250 A , B ^skh^l *H2^3 Jf^fe- 125 A ^ ^> 

<28> s£ 7 ] z| ^-^Sj-^o] ^linVO. A j ; Ag £ - oj^-o) ^dVO S o^o]^ JL, ^2^ 

I TO IZ03. °l-f-<^*lfe ^ s^io S tt^f. 

<29> ^ o. 7 )^ofl R) g, B #^2kM ^*Rr #31$]-; R # 

I^sfe #31^; -y-71 G £ B ^2>^^1 ^lHi^Ml g ^ B ^S>4i^ ^12^^^ 
» zj-zfr G ^ B ^2>4i^ ofl^c^^ ^7^; R, G, B ^2}^ 

^ ^1* i^H, ^"71 R, G, B ^2>^ ^oJS. *>M"^ ^2>i^ *fl2°tiii2=7> 
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<30> M. tiVtg^ 7 ]^oil R> G, B ^sM^ ^12^^=^^- 

^*Rr #314: afll ^ ^l2^^^q-#^# 44"*H *fll<>1l2tH. £ *fl2 
ofl^^S. zj-z* ojs^^i R( G B c^S}^ o|t=^^|- ^SRr #314; R, G, B # 

*8^*fe #7fl-& X^M, ^-71 R, G, B #4SH^ ^°]5. S}44 ^2)-^ ^|2<fl 
^7> 4^ #4^4 2fi2<>fl^J=4 4€- T*fl« 5Hr -fr 7l^7fl ^5*1 4 ^fl^tij- 

<31> JEth ■& 7l^ 0 Hl R, G, B #^3^4 ^Hi:C t ^*Hr l&jfl^-; 7^ 

&^°\} A)2^^^^ #314: ^-71 ^MirJEL^-i;^ 44*H R, 

G, B i£4sMi4 ^llofliL^oll 44 »l2^ic^l- R, G, B #44^4 °fl^-^- 

^*Kr ^Tjl^; R, G, B #44^ ofl^^^ofl 4Z| ^- 7 l«Vn|^ 

^ #7l]4; 7l^^ofl 7fl^^i^ *§s§f;}±t #7fl» 3Ltf*H, ^-7] R, G, B 

#4^4 ^]2ofl}n=7l- 4€- #43^4 ^2^icH.f4 4^- ^-^11- # 

^ -fM^Tfl ^&4#44 ^w 0 >»]-g- "ad^fe 3^ a^o S tb4. 
< 32 > oi^v, a. *uh» ^h.^ #2:*H 4^4 £4. 

<33> £ 2^r °H 4€- -B-71^7^1 tW^^l^ ^^fit 5=4 tt ^O] 

4. . 
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£ 21- %S*>^, ^ ^^7]^r(200)^Hl ^^#(210)ol #7l 
(210)#ofl^r yj-yj- ^^.i/=eflo] cgc^i, 225), (231, 235), (241, 245)# R, 
G, B t£$\^±.2\ w>£^#(220), (230), (240)^1 AA <8^€^ . ?1HB ^<^^-(250)^ 
°fl^r A ^SM^ 7flolH(261), (263), (265)7]- AA %^^L, ^<^^(270)^H1 
^ ^-^*(£Al5]^l &-g-)^ ^ z| t^sH^] ^>i/=efl<y «| 3(221, 225), (231, 
235), (241, 245H] AA ^^Itt A ^sk^ :£_2.^/;ELell <£l ^(281, 285), (291, 
295), (301, 305)7} AA 

^^^-(310)^H]^ R, G, B ^^=^^(320), (330), (340)°1 

AA wH*(51^£l*l ?£-§-)* ^-n A #71 ^o_>i/JE.eflo] ^>i4 ( 

# ^^-(285), (295), (305)^1 ^ "S^sqiE^- ^#^tf. ©H ? R , G , B 

^sB^ ^^^^-(320), (330), (340)£- AA #*}-£- °1 ^M^-EL ^ 

S^-g- ^I2^flii^(321, 325), (331, 335), (341, 345)5L oj-f-o^j!, #7l R, G, B 
3[±^ ^^Hi cHHskM ^Ui^B^r ufo^ Cfs. ^^sj-^o) ^ 2 ofl^i=^ 

*M|* t^^ AiAloj)oilA^, R ^S)-^ ^2^flic=(325)^ 

G Stt B^sj-^i^ 2fl 2^1= (335), (325)^1 ^ Til ^#*}JL, G Q B 

^sHiL£j ^12*11^(335), (345)^1 ^Mfe- ^H^-Tll ^*Vtf. R ^Sj-di^ ^2 

^fl^H. (325) 51 ^1# G 5E^r B^sMiBl ^2^^(335), (325)5] ^1^ ^ Til ^ 
G ^2}-diSl^l2*llic^(335)el B ^2*11^= (335), (345)51 

#71 ^^-5)-B|(310)#oll^ A ^^^^-(320), (330), (340)# £-eH 

^ ^7] W SMi-g-e]#(360)ol ^^tf. #71 sf4i^-Hl#(360)^S^ -f-#^ 9j 
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5^ 4^1 SEL^r a>^-^. A o v 7l A t£$\$[±-$\ °fl2t:= ^^"(320), (330), 

(340)^1 7fl^(381), (383), (385)^H1 A ^sj-i^ ^7] «>ev^(381) , (383), (385) 
°1 AA %^5L, 71^^^] 7fli=^i ^-(390)0] ^^^cf. olnfl, A ^S}-4i^ -fr7l 
^#(381), (383), (383)^ *^r^, ^*B^#, 3=fe 3*}^ 

sWt 4 ^^sf^^l ^#.2.3. ol^^^l^. 

<37> £ ^AHlcfl Of^ -fM^Tfl ^fiAl^^ R, G, B ofl^c ^ 

^-(320), (330), (340)# *fl2«fl^JE.(325) , (335), (345)^1 ^sj-^S ^5. 4 

<38> ojs]. ^aHH 4^. R> G, B ^sj-^t *)S- cf^ ofl^H.^^ 

-R-71^7^1 ^aA]^l^ ^3^^ *fli^.^-i- ^^^71 #V\A2\ 

^-#3 91 %-<£f>}E-3,, <^7HHfe- R, G, B ^sMitS ^ S cf-E ^-^11- A^ 

<39> £ 3A ^} 5. 3ES %^<?H £ z\)l^)d\)6\) u\-^. rt-vgg) -H- 71^7^1 it 

<40> s. 3AS -fr&]7l^:2}. ^ ^rg^v ^<g7l^(400)^Hl ^l^^^^-l-^ 

(410)S Al, Ag, iE^r ^^"4 fe^r DC ^&|!- oj-g- 

*>°i 2000 A ^ Jf-*flS *gW4. £ 3B1- ^S^, ^ v 7] ^1^11^= ^^-#^(410) -8- ^ 
^i^^H R, G, B ^SM^} 5.^ A^r *fll°tii^.(421), (423), (425)» 
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<^]« #<H I TO, 3^ IZ01- di^^lS tf-g- sflE^^H ^-7) R ^^-^ ^11 

oflic^ (421)^^3: R ^SH^ ^l2<>fl it=(431)* ^^^4. °H , R ^S^kM *H2°1| 
^J=(431)^r 250 vfl*] 450A2] ^ iE^b 700 tfi*l 750A^) w}^*!*} 
7fl^ 375A^ ^^=k 

» &<H I TO, JE^r IZO* 50 ifl^l 150 A ^ ^M]5 cf-§- sflE^^V^ G g B ^ . 

>ll2oflic=(433) I (435)» ^fllofliciS. (423) , (425)^^1 AA 

^ 33 5fe ^2^^(421, 431), (423 , 433), (425, 

435)5. <>1^<H^1 R, G, B ^sl-iSl 0^=^^(441), (443), (445)^1 ^€4. 

tb^, G ^ B ^3Hi2] ^fli^E.^ -§-<H<5}t1] ^*Rr tfl^l, 

* ^7>*M G #^3kM ^]2^^=(433)^ 200 vfl*l 300 A ^ ^lS, ^Tfl^r 
250A^ B ^S^M ^12^^^(435)^ 50 vfl^l 150A^ ^Is, b> 

^*>7flfe 125A21 ^-7)1 5 $>S«H, R, G, B ^^^1 7112^^(431), (433), 
(435)1- a-15 =^5. ^4. 

£ 3E« #2:^ , 7l^^6fl ^SHd 3L±r A^^)S. °]^°]& -fM ^ 

E.3R-(441), (443), (445)* ^7] iMi«-e|*(450)-fr ^tHl. sBi-g" 

el#(450)^r cf^-, #, ol-^HS^^ ^ ^Hl^t °l-8-«H ^HAS >M)3«fr 

-H, °1<>H UV/03 ^1^7l# °l-g-3M Afl^^Bl^. °H, 5|-^5l ^(450)^1 ^^<H1 ni- 
si- SL^S]±± A ofli-c^^.^ IH^^ 2mmx2mm^ sfl ^H7ll- ^rf. 
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-E^cMl^r QttSL^, <H1^^^(441), (443), (445)^M1 -^-^1^^ 

^*Rr3l, ^"71 -^l^nv^o^ R, G, B ^sMi^l 

Idemitsu IDE 4061- 250 A ^ ^^^H ^^Ji, 

NPB{N,N'-di(naphthalene-l-yl)-N,N'-diphenyl-benzidine)# O.lnm/sec^ ^^3- ^1^^ 
100 A ^ ^-711 s. ^W4. 
°1<>H, 100:12^ ^#^15. CBP{4,4'-bis(caroazol-9-yl)-biphenyl}^ 3] 
= (red)» If^HsH 300 A ^ R ^s[±.$) 100:5^ 

^^f^lS. CBP^- IrPPy3{tris(phenylpyridine)Iridium}# 1^2]-*}<*| 250A^ 
^ G ^^-^ t^-g- ^ <>$ -s}v] , 100:42] ^^*}51 Ir-f-JLiBCblue hoost)^ 
J££H(blue dopant )» I^^H 150 A ^ ^W-. 
BAlq* 50A^ ^TflS ^wfl^^## 
Alq3{tri(8-quinolinolate)-aluminium}l- 250A^ 

* ^ 10:1 vfl^l 30:1^ ^f^lS "Kiifl#(Mg)4 -&(Ag)# ^^^>^ 50 

vfl^] 150 A ^ ^-tii, 100 A ^1 ypj^ ^je.* ^^§>jl, o]^ 

^ i^Eil- ol-g-sr>o^ 0.2nm/sec^ ^r£, lxl0- 5 Pa ^S^HH IZ0» 

JiJL^l lift *g ^ , ^4i7|-i ^-^71, Jf^s^HH UV ^Mll- *l-g- 
*H ^)7)^ -t-^H ^ 70°C^ £r51^H i*]*>*«& t^s^l^M 
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<49> £ 4A vfl*l 5. 4D» t<3°-l *ll2*UHH itf^. ^- 7 1^7)1 ^ 

^H1^5f 3.^ "f-'atb 2#°-S 5}£f o}iHt <>l-§-*H ^ll^Aloflji 

<50> £ 4A# ^S^, ^^71^(500)^1 *ll l<>llic.H.^^#^ (510)2)- ^12^ 

H(520)* ^^W. £ 4B# ^-2:^, ^"71 ^M^^^-l-^cHl ##^(530) 

3.(540)^ R ^^^1 o]]^^q-ol Jf-g-ofl cfl-g-S)^, ^-arl aJ-i&SM 

^1-^:^^(541), G ^ B ^sMi^l tg^sj Jf^] tfl-g-5]^, ^ 

^S-^-fr ^7l^tb ^^0^(543), (545) Z1E1J1, S.^- SMM*| ^ 

7l^tt ^4°3°4(547)°-3. ois^^i^ 

<5i> £ 4C1- %^}^ , #7l d>^h(540)1- ol-g-^j- <q*fl R, G, B # 

^sMi^S. cf^- ^1!- ^ ^^€(531), (533), (535)°1 R ^ 

SMi^l 2fl€(53lH G 5J B i&flShM #3h*Ml€(533), (535)J£i} ^Tfl 

Sl^L, G ^ B ^^-4ifil ^^€(533), (535)^8: ^Ht!: ^Nfl* 

<52> ^ 4D1- #2:^}^, 4^(531), (533), (535)^- °l-g-*H afll 

^2011^=^^-1-^(510), (520)^8: sflB^SH R, G, B ^a^tS *\S. ^-*fl« 

oflii^ 21^(551), (553), (555)^ °l n fl, R, G, B ^sMi^l ofli^^ 

(551), (553), (555)^ *Hl°fli^(511) , (513), (515)fe £t *M|« #SLv\ , 4 

2ofl^=(521), (523), (525)^ #7] jfl€(531), (533), (535)3 ^M)*H 3*fl 
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<53> £ 5A vfl^l £ 5D1- %^\^ *j|5^AHH oj-s- -fr7l^7fl ^ 

^-SAl^l^ afli^-g- €^*>^l 4^-4 £4. *fl5^AHH <4€- *fll^l 

<54> S. 5A* %^^ ( ^^71^(600)^1 ^liofl^^^l-^^: ^ ^B^^> 

°i R, G, B <23lsMi5l ^ll<>l)icS.(611), (613), (615)1- ^^^rf. 

, X|l<>1|icS.(611) f (613), (615)1- 7l^(600)#<Hl ^|2«fl i^^-M (620) 

<55> £ 5B# ^flic-H^M^HI #^(630)-§- 5Li*l cf^- *>H^- 

^2.(640)1- ^l-g-^H Hf^t ^l^W. ^"71 *}^3(640)ir R ^3}-^ 

^11^^(611)^1 tfl-g-sl^, «1* Q^is] x}t£v}7] fl^ ^m^^(641), G B 
sM^ ^2^^(613), (615H1 ^ cH-g-El^, o^w.«nV^- ^Al^ ^71^*1 y_V 

¥4^(643), (645) nelJl, -E-^f- ^4 Al^ ^71^*1 ^4^^(647) o]^.o] 

<56> £ 5C» <#7] ^[S.^ d>^3.(640)« ^1-8- tb ll^i «fl R, G, B # 

^^ilS ^f€- ^1» ##*Mlfi(631), (633), (635)°1 ^^tj-. R ^ 

(531)°1 G ^ B ^SM^ ^-^4 €(633), (635) SL^ ^>fl ^ 
G B ^s)-^^ ^^^(633), (635)^ -g^tt ^1« #fetK 
<57> £ 5D# ^-S^, ifl^(631), (633), (635)* °l-g-*H #7l ^2<=>fl^ 

^.^#^(620) -g- aflE^SH R, G, B ^tifS MS. cf€- ^l* ^2^flic = 

(621), (623), (625)* ^tW. tc^i , R, G, B ^^-^ «l|iiJ= #^-(651) , (653), 
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(655)^ ^ *lMi^=(611), (613), (615)^, cf^ ^fl# ^ 

*H2°fl^J=(621), (623), (625)^.5. =o]^ , R> G> B ^SHfctS. *1iEL tj-g. 

<58> (S l), (JE 2) * (S 3)£ ^flicIE.^ ^Tflofl rc)-^ Rj g , b ^HsHi 



<59> (3. 1) R 3:^3^1 



¥*II(A) 






^j^fi(Clli_x, ClE_y) 


125 


5.92 


3.60 


0.62, 0.38 


| 375 


12.03 


7.76 


0.64, 0.35 


500 


0.44 


0.19 


0.68, 0.31 


750 


5.59 


3.43 


0.67, 0.33 | 



<6i> (S. 2) G ^sMi 









*j3H-iHCIIs_x, ClELy) 


125 


32.33 


17.26 


0.23, 0.68 


375 


10.85 


. 4.85 


0.45, 0.53 


500 


0.23 


0.06 


0.32, 0.40 


750 


3.20 


1.37 


0.52, 0.47 



<63> (S. 3) B #^5h±: 









^iHCllLx, CIE_y) 


125 


4.24 


2.81 


0.13, 0.14 


375 


3.28 


1.95 


0.21, 0.49 


500 


0.17 


0.07 


0.18, 0.08 


750 


1.46 


0.73 


0.33, 0.53 
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<66> (S 3)S^-Ei G ^sM^r ^^7> 125A<>1 ^-f°H ^ ?)£7> 7># , 

4^3.5. <£^s\7]] G ^sMiolH ^i^EL^^ ^12^^=1- 125 A ^ *f-v\] 

3. ^*Rr ti>^^ ^ $£4. 

<67> (S 3)S^ B £^3*^r ¥^7> 125 A ^ ^-fofl S.^ ^ ^£7} 7># ^O.^ , 

^2|-S3E ^>^£)7fl M-E^-q-H-S., B ^sM^H itE^^fil *ll 2ofl^^l- 125 A 9] 

<68> £ 6a S 6c^ -B-7l^^l ^3L^*H1 9l°]*\, R, G, B^l i^H 

^^IS. 3|£fl^ jL#-t- ^ ^ ^ti}oli f nfl Rolf 

<70> se^. ^s. 4=. ^^11^ IkE^d^l" ^ 4i af ^-g-^H ^7>si 

<71> ^7HH^ m-tgo^ 13>^^- %V^><^ ^*}£*l'?h 7)# £-0) 

^ ^^Rr e>7l^ «33H 7l7fl£l a. AfAV ^ cg<* 
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<$7] ofltH^^H) R, G, B ^sB^ ^M^f^; 

^-71 R, G, B ^^-^ ^H^E *>M-^ ^sMiSl <^flicH.^^ tf-E- 
2] 

^2^4 £Sr 3^ ^HJ ^ ^-7]^^ ^SAl^l. 

3] 

4] 

*ll 2 9l°}*\, ^"71 R ^12^ 250 tfl^l 450A 700 ^ 

750A°1 JL, G ^ B aj|2^ ^^11^ 50 ^^1 150A<?1 li^r ^ 
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[^n^J- 5] 

4 2 %H1 <#7) R ^JM^ a|)2^ ^lfe 250 vfl^l 450 A 700 vfl 

*1 750A°lZL, G ^S^M ^12^-21 ^7)1^ 200 ifl*l 300A°1^, B ^sM^ *fl2^ 

50 vfl^l 150 A ^1 ^3^1 
[^t 1 ^- 6] 

*fl 5 %H1 5U*H. R, G, B ^sMi^l $a°H, ^^a^* <g7l fl^ #7l r ^ 
^12^ ^Nflfe- 375A o!ji ; G #^sM^ »12^ ^Mlfe- 250A°M , B 

7] 

5%H1 9X°]*], R, G, B ^sM^l 5^1, ^tH^^fl^^- <^7l ^tb #7l R 
#^5tei^ ^2^ ijMlfe 750A°lal, G ^s}-^ »]2^ Jf-*flfe 250A°H, b ^ 
sj-^o^ ^]2^ ^Tfl^ 125A<>1 53-8- ^^Al -B-71^^1 
• 8] 

*fi 2 ^Hl sa°H, if i£^3Ml^ Al , Ag S^r oll-o) ^d^o. S 

ol s^^Ijt, ^2^ IT0 HL^ IZ05L ol^^l^ ^-g- §j.i=. ^-71^7^1 

7l^ofl R, G. B *flioflicj=-l. 3^*^ ^Tflsq-; 
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#7] G ^ B ^s)-^ ^lloflicS.'S-ofl G ^ B *l|2°1|ic=S z}-z}- ^ 

R, G, B #3 0fl^=^^0fl ^ 0. 7 ]^V^ tg^^ 

[^T 1 * 10] 

*H 9 ^Hl &<>H, -8-71 R ^^^1 *fl2^ 4€- ^^M^l afl2^ ^ 

11] 

2 1H1 R la^sM^ ^12^ ^-^m 250 vflx] 450A 700 ifl 

*1 750 A olal, G ^S)-^ ^12^^ ^^11^ 50 vfl*l 150A 200 ifl*l 300 A °H, 

B 'S^sl-ii^ ^112^ ^l^r 50 150 A ^ ^-i- ^AS ^ -fM^Tll U^fi^l # 

*13 ^lS^. 

12] 

7l^Hl R, G, B ^sj-^sl ^l^S.^^*}- ^l2^^^^-#^# ^ 
#741^; 

1 ^ *H2<>fl icS.*! ^l^^= * afl2°11 i^HS o^o^ 
R, G, B #^3^3 ofli^^^M- ^*H=r &7f\Q; 

R, G, B ^S^M ofl^H^^M) zi-zl- o. 7 l«l-^^- ^*Hr ^i)-; 
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^-71 R, G, B ^skh^ *H-£ ^>M-^ ^shM *\}2°y±B.7} ^ ^SHM 
13] 

Xl 12 %H1 Sl^H, A <M R ^ste^ Xl2^£| ^^11^ cfs- z\]2^2\ 
14] 

XI 12 Si^^i, A o V 7l R Xl2^ ^l^r 250 tfl*] 450A 700 

1^*] 750AO1J1, G X12^-^1 n^l^ 50 150A £E^ 200 ^fl*l 300A°l*i 

, B #^5M^ Xl2^ ^-7)1^ 50 150A^] ?A^r ^iLsL *}±r -B^l^Tfl ^g.*} 

15] 

7lJfr#<*H R, G, B i£$\3l±2) Xl l^fl ^^Hfr ^^sf; 

#7l Xl2ofl^^^-#^# ^^>c^ R> g, B ^SMi^ ^llofl^t^Ml A 7 A *f|2°fl 

%*^°\ R, G, B ^SMi^l ofl^^^ %^\^ ^^1^-; 
R, G, B ofl^^^.A o H] ^ o. 7 itiVnv^ tg^Kr ^Xl^; 

7l^:^^ofl 7fl^=^^ ^*Hr ^Xl» 

^71 R, G, B 3<X5L *>M-S1 ^sMi^l ^2^>fl^H.7> ^s)-^ 
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16] 

all 15 31°]*], ^7] R *fl2^ ^v\\^r *fl2^ 

[^*J- 17] 

*fl 15 * 0 H1 5^°!^, R ^2^-^ ^711^ 250 450 A iE^r 700 

ifl*l 750A°lJL, g ^5^3] ^2^^ ^1^- 50 ^fl*l 150A ££^r 200 vfl*] 300A°M 

, B ^^M^ ^12^-S] 50 150 A ^ ^-i: if^o.^. ^ ^7l#3l 
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15- 21 




400 
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[Si 3b] 



421 423 425 
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[-£ 4bl 

541 543 547 545 




611 613 615 
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is 5b] 



641 647 643 645 




611 613 615 

IS. 5d] 




600 
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